bacilli in all the cases examined at Bryn Mawr, and three of those cases otlter than tuberculosis, also aroused suspicions that an error existed somewhere. All materials used were examined, but with negative results, until, albumin being used, innumerable acid-fast organisms were found in the distilled water. This water was distilled from a Jewell apparatus some time previous to its use. The large number of acid-fast organisms which it contained can be the better appreciated when it is understood that the demijohn which contained fully two gallons of the water was shaken up, and only approximately 90 cc. of it centrifuged and the sediment from it examined. Every field showed large numbers of these organisms. The greater number of them were typical for the tubercle bacillus, and were identical with those found in the blood specimens. However, organisms typical of the tubercle bacilli were demonstrable on the slide. Tinctorially, they accord with tubercle bacilli in many respects. They will resist 25 per cent. aqueous solution of nitric acid and also Pappenheim's solution, but, unlike the tubercle bacillus, they are promptly decolorised by a 25 per cent. solution of nitric acid in alcohol. Two guinea-pigs were inoculated with the sediment from the water, but, unfortunately, they died prematurely.
At the Phipps Institute the distilled water was also examined, but with negative results. As the bottle in which the distilled water was kept was a small one, it was necessary to replenish it repeatedly, so that the water originally used for the blood examinations was not examined. It is readily conceivable, however, that the bottle still contained them, but in such small numbers that the examination of many slides would have been necessary to demonstrate them, as 124 blood slides had been carefully examined before one was met with which revealed the acid-fast organisms.
In this series of cases there is no doubt that the source of error was the distilled water, and, with this experience, coupled with that of Brem, the author is led to suspect strongly that· the same factor is responsible for the finding of alleged tubercle bacilli in the blood. (Joseph McFarland, Sixth Annual Report of the Henry Phipps Institute, 1912, p. 127.) THE DETECTION OF ANTHRAX SPORES IN INDUSTRIAL MATERIAL.
As indicated by the title, the object of the investigations carried out by the authors was to discover the most satisfactory means of detecting anthrax contamination in industrial material. In the preliminary portion of the paper tables are given showing the number of cases of anthrax in man and in animals in Great Britain and Ireland during the years 1906 to 191I. There is also a brief consideration of the" causes of the dissemination of the disease among domestic animals." The first point considered in the body of the paper is the comparative value of the methods usually employed for the netection of anthrax contamination, and the authors state that one of the objects of their paper is to demonstrate the superiority of the inoculation method over the method of plate cultivation.
Having given a brief summary of the investigations carried out by other investigators, the authors pass on to the description of the technique of their methods of plate cultivation and animal inoculation.
Plate Cultivation.-A watery extract having been made of the suspected material, the mixture was heated at 75° to 80° C. for thirty minutes, and then plated in at least six Petri dishes, agar being the nutrient medium employed. After eighteen hours the plates were examined with a lens, and suspicious colonies were tested microscopically and in gelatin cultures. If any of these resembled anthrax their pathogenicity was ascertained. Broadly speaking, one anthrax-like colony appeared on every other plate, and during a period of three years about twelve were considered, after thorough microscopical and cultural examination, to merit injection into guinea -pigs. Anthrax bacilli were never found.
Inoculation Method.-Fifteen grammes of hair or wool, or in the case of a hide about 4 square inches, were s.oaked in approximately 100 cc. of tap water. The mixture was heated to 75° or 80° C. for fifteen minutes on a water bath, during which time the hair or wool was well teased or the hide scraped. The mixture was then allowed to stand for an hour or two. About S cc. of the supernatant fluid were injected subcutaneously into two guineapigs-4 cc. into each; occasionally the whole S cc. were injected into one guinea-pig.
In the examination of the first fifty samples the whole of the watery extract was centrifuged and a considerable portion of the sediment injected into guinea-pigs. If an animal died the following routine was adopted to distinguish an infection by bacillus anthracis from one of the spore-bearing amerobes so common in industrial material, such as the bacillus cedematis maligni, bacillus enteriditis sporogenes, and bacillus <erogenes capsulatus.
Macroscopic Evidence 0/ Bacillus Anthracis In.fection.-(a)
The spleen is soft, of dark colour, and enlarged two or three times. The spleen is not perceptibly enlarged in infections with an<erobic bacilli. (b) There is an extensive inflammatory cedema at the seat of inoculation. This appearance is quite different from the" h<emorrhagic gelatinous mass" and the "thin blood-stained" odourless fluid (Klein) found in animals inoculated with the malignant cedema bacillus, or "the extensive gangrene of the subcutaneous and muscular tissues, the abundance of gas, and the copious malodorous more or less sanguineous fluid" (Klein) found with bacillus enteriditis sporogenes and the bacillus <erogenes capsulatus.
It is generally assumed that the only large spore-bearing pathogenic bacillus present in hides, wool, etc., besides the anthrax bacillus, is the bacillus of malignant cedema, but other an<erobes pathogenic to guinea-pigs are also found in dust and dirt.
2. Microscopic Evidence o.f In.fection with the Anthrax Bacillus.-Stained smears from the spleen of guinea-pigs dead with anthrax are usually crowded with characteristic bacilli. The an<erobic bacteria, on the other hand, are generally very scanty, and in the case of the malignant cedema bacillus long unseptate threads may appear if the animal has been dead some time. When the bacilli in the spleen were few and atypical, and their nature doubtful, the peritoneal fluid was examined. In the case of the an<erobes many bacteria were usually present. As a rule Gram's stain was used, most of the an<erobic bacteria being Gram-positive.
3. Cultivation.
-If the microscopic examination was typical of anthrax cultures were made upon slanting agar, and if atypical upon agar plates, and the characteristic colonies looked for and identified microscopically. The first dozen strains of the anthrax bacillus isolated were further confirmed by reinoculation into guinea-pigs, but this practice was afterwards omitted. In very rare cases, in which the slightest doubt existed as to the nature of the bacillus, the pathogenicity of sub-cultures was tested.
The authors give some criticisms of the technique followed. The Value of Centri/uging.-For unspecified reasons the use of the centrifuge was abandoned after the first fifty samples had been examined, and a table is given showing the effect of this change of procedure on the result. Anthrax contamination was discovered in 31"2 per cent. of samples when the centrifuge was used, while without centrifuging the percentage was 17.
Duration of Life ajter InoculaHon with Spores if Anthrax or if Anarobes.-
From an analysis of the figures obtained the authors calculate that the average duration of life in eighty guinea-pigs dying from anrerobe infection was 2'4 days, while the average period following the inoculation of anthrax material was 4'2 days. They state that there is no reason to doubt that the percentage of deaths from anthrax would be higher but for the presence of pathogenic anrerobes. Brief details are given of two cases in which guinea-pigs died from anrerobe infection very shortly after inoculation, but anthrax bacilli were isolated by culture from the peritoneal fluid.
The Value of Duplicate Inoculations.-Whereas 10 per cent. of positive results were obtained when one guinea-pig was used, the percentage rose to 23'3 when two were used for inoculation. Of those cases in which two guinea-pigs were used the result was fatal to both in S 7 per cent., and to one only in 43 per cent.
The authors found that materials from Singapore were most frequently contaminated, those from Karachi and East India coming next in order.
Approximate Number if Anthrax Spores.-The fact that colonies of the anthrax bacillus never developed on agar plates showed that the infected materials could not be very heavily contaminated.
A very rough idea of the minimum number of spores may be obtained from the following facts. Fifteen grammes of each sample were taken and soaked in 100 cc. of water. Four cubic centimetres of this uncentrifuged extract, that is to say, one-twenty-fifth part, were injected into guinea-pigs. If the animal died of anthrax there must have been at least one anthrax spore in -H-ths of a gramme, or five spores in 3 grammes. This rough estimate is probably much too low, as it is based on the supposition that all the spores were washed off the material, and that only one spore is necessary to insure a fatal infection of a guinea-pig.
The authors mention the experiences of others as well as their own, tending to show that experimental inoculation of guinea-pigs is a more certain method of diagnosis than plate cultivation, and they express the opinion that the superiority lies in the fact that a larger quantity of the watery extract is used. They consider that this more than counterbalances the fact that some of the guinea-pigs die from anrerobe infection before they develop anthrax. They are of the opinion that in certain cases it is impossible to identify the anthrax bacillus with certainty without demonstrating its pathogenic effects upon animals.
One of the authors (F.C.L.) is experimenting with a new form of apparatus for the sterilisation of contaminated material. No details are given, but it is stated that numbers of anthrax spores have been destroyed in two minutes without damaging the horse-hair so treated.
The Dctec./ion if Anthrax Bacilli in a Sample if Cattle Food.-The circumstances of the outbreak indicating a foodstuff as being the vehicle of infection, samples of all the food materials in use were examined for contamination, the following being the technique employed in every case. Fifteen grammes of the material were mixed with ISO cc. of water and heated to 7So or 80° C. for an hour. A hundred cubic centimetres of this mixture were centrifuged, and 90 cc. of the supernatant liquid poured off. The deposit was shaken up with the remammg liquid, and two guinea-pigs were inoculated with I and 3 cc. respectively. All the animals survived except the one that received 3 cc. of the extract of pea meal. This guinea-pig died of anthrax.
Foodstuffs have been examined by the authors on other occasions, but with negative results. (Glynn and Lewis, Journ. of Hjg., Vol. XII., No.2, 19th June 1912, pp. 227-244 .)
THE NECROSIS BACILLUS (SCHMORL'S BACILLUS).
ALTHOUGH this organism was first observed by Loffier in r884, the authors think that the researches carried out by Schmorl in r89r should take precedence in connection with its nomenclature. The bacillus ordinarily exists as a saprophyte, either in the outer world or in the alimentary canal of herbivora. Pathogenic effects are only pi oduced when the organism gains access to the tissues. The authors give a summary, which does not pretend to b~ complete, of the more important conditions to which the bacillus gives rise in the horse, ox, sheep, pig, dog, and rabbit. Exceptionally the organism may be responsible for lesions in other species of animals, and it has been found in lesions in the human subject.
Broadly speaking, the lesions caused by the baCIllus of necrosis are as follows: Invasion of external tissues produces lesions of a necrotic, gangrenous, or ~uppurative nature; in mucous membranes the lesions produced are in reality of a gangrenous or sometimes of a suppurative nature, although often incorrectly termed diphtheritic; in the viscera the lesions are either in the nature of pure necroses or abscesses. The bacillus is capable of producing either necrosis or gangrene in external tissues or mucous membranes, but the latter is .never produced in lesions in the viscera.
The bacillus occurs both in natural and experimental lesions and also in cultures in the form of long filaments or short segments. The former, which is the more common, is the characteristic form of the organism; it is always present in lesions that are increasing in size, and it predominates in recent lesions.
The filamentous form occurs when growth commences in liquid media, and particularly in media containing glucose. The filaments are either straight or flexuous, and in many cases are folded on themselves or entangled, producing an appearance which on superficial examination suggests true branching. This, however, is not the case. The filaments vary greatly in length, measuring from ro to roo microns or more. The breadth varies from '7 to I micron, but thickened forms measuring 2 microns may be encountered. The filaments comprise a very thin envelope surrounding protoplasmic contents which are condensed in places into chromatic granules. The distance between these granules varies.
Occasionally in lesions produced experimentally in the rabbit and in cultures in poor media there are observed long thick filaments which are composed of finely granular protoplasm and which contain vacuoles. Such filaments are devoid of chromatic granules, and sometimes show fusiform swellings and thickened ends.
In old cultures and in lesions of some standing the filaments break up into short segments, measuring from 2 to 3 microns in length . Certain strains of the bacillus (those which produce only slight fermentation of glucose) develop in the form of short segments from the outset.
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